Theoretical and experimental vibrational study of the phenyl urea herbicide 1-(4-bromo-3-chlorophenyl)-3-methoxy-3-methylurea.
FT-Raman and IR spectra of the herbicidal compound chlorbromuron have been recorded and analyzed. The detailed interpretation of the vibrational spectra has been carried out with the aid of normal coordinate analysis (NCA) following the scaled quantum mechanical force field methodology. The various intramolecular interactions which are responsible for the stabilization of the molecule were revealed by natural bond orbital analysis. The Mulliken population analysis on atomic charges and the HOMO-LUMO energy were also calculated. The presence of strong NH⋯O intermolecular hydrogen bonding was clearly exposed from the IR spectrum by the red shifting of NH stretching wavenumber.